Stimulatory effect of ascorbic acid on norepinephrine biosynthesis in digitonin-permeabilized adrenal medullary chromaffin cells.
The regulatory role of ascorbic acid in norepinephrine biosynthesis was studied using digitonin-permeabilized chromaffin cells. When permeabilized chromaffin cells were incubated with [3H]3,4-dihydroxyphenylethylamine ([3H]dopamine) in calcium-free medium, the amounts of radioactive dopamine and norepinephrine measured in the cell fraction were increased as a function of incubation time and dopamine concentration. Both the accumulation of dopamine and the formation of norepinephrine were shown to require the presence of Mg-ATP in the medium. These results indicate that the permeabilization of chromaffin cells by digitonin treatment does not disrupt the functions of chromaffin granules, including dopamine uptake, norepinephrine formation, and storage of these amines. Using this permeabilized cell system, the effect of ascorbic acid on the rates of dopamine uptake and hydroxylation was investigated. The formation of norepinephrine was stimulated by ascorbic acid at concentrations of 0.5-2 mM in the presence of Mg-ATP. By contrast, dopamine uptake was not affected by the presence or absence of ascorbic acid in the medium. These findings provide evidence that ascorbic acid may stimulate the conversion of dopamine to norepinephrine by increasing dopamine beta monooxygenase activity rather than by increasing the substrate supply of dopamine. These observations also suggest that the rate of norepinephrine biosynthesis in adrenal medullary cells may be regulated by the concentration of ascorbic acid within the cell cytoplasm.